A 26-week twin pregnancy was diagnosed with twin-to-twin transfusion syndrome. The donor twin had reversed end-diastolic flow (REDF) on cord umbilical Doppler examination. This finding persisted for 2 weeks, with occasional Doppler findings of absent, as well as reversed, end-diastolic flow. Delivery was precipitated by the absence of growth in the donor twin and the deteriorating condition of the recipient twin. Pathologic examination of the placenta after delivery disclosed an unbalanced vascular communication between the twins and absence of Hyrtl's anastomosis in the umbilical cord of the donor twin.
A 26-week twin pregnancy was diagnosed with twin-to-twin transfusion syndrome. The donor twin had reversed end-diastolic flow (REDF) on cord umbilical Doppler examination. This finding persisted for 2 weeks, with occasional Doppler findings of absent, as well as reversed, end-diastolic flow. Delivery was precipitated by the absence of growth in the donor twin and the deteriorating condition of the recipient twin. Pathologic examination of the placenta after delivery disclosed an unbalanced vascular communication between the twins and absence of Hyrtl's anastomosis in the umbilical cord of the donor twin.
We postulate that the absence of Hyrtl's anastomosis effectively isolated the circulations of the two umbilical arteries, allowing REDF, a finding usually associated with imminent demise, to persist for 2 weeks without evidence of fetal distress.
REDF is generally thought to be an immediate precursor of fetal demise, indicating extreme increased placental resistance. We report a case of REDF that persisted for a period of 2 weeks before delivery of a twin infant with intrauterine growth restriction, twinto-twin transfusion syndrome, and an absent Hyrtl's anastomosis at the insertion of the umbilical cord of the donor twin. Hyrtl's anastomosis is the normally occurring artery-to-artery shunt present at the placental cord insertion that equalizes the pressures within the cotelydonary systems fed by the two umbilical arteries.
CASE REPORT
Ms. YC was a 16-year-old, gravida 1, para 0, receiving prenatal care for a twin pregnancy in Mexico until 26 weeks. She was referred for an ultrasound examination on transferring care to a local clinic at 26 weeks, at which time she had a 30-week symphysis-fundal height. The ultrasound examination revealed that Twin B had an average ultrasound age of 26 weeks and 6 Ϯ 14 days, and an estimated fetal weight of 1023 Ϯ 137 gm. Twin A was found to have a head circumference equivalent to 23 weeks and 1 day and an abdominal circumference equivalent to 20 weeks and 2 days, with an average ultrasound age of 22 weeks and 1 Ϯ 14 days and an estimated fetal weight of 419 Ϯ 56 gm. Both twins appeared anatomically normal. Severe oligohydramnios was noted around twin A, but the amniotic fluid volume was normal surrounding twin B. In addition, twin B had a pericardial effusion with the right atrium bigger than the left. There was a central cord insertion for twin B and a marginal cord insertion for twin A. Cord umbilical Doppler showed a systolic/diastolic flow ratio of 3.0 for twin B and REDF in twin A. A diagnosis of possible twin-to-twin transfusion syndrome was made, with twin A assumed to be the donor and twin B the recipient.
The patient was admitted to hospital, betamethasone was given, and monitoring commenced. No abnormalities were noted on nonstress testing of both twins, and the patient was therefore managed expectantly. Biophysical profiles performed the next day were 8/8 for twin B and 6/8 for twin A (Ϫ2 for fluid). Later that day, twin A was re-evaluated by Doppler and no REDF was noted, although absent end-diastolic flow (AEDF) was. The patient was managed with bed rest, nasal oxygen, and fetal monitoring until delivery.
On the 2nd day of hospitalization, the patient was re-evaluated. Twin A had a biophysical profile of 6/8 with REDF at both ends of the umbilical cord. The patient was managed expectantly with no change in fetal status. Two weeks after admission an ultrasound examination demonstrated no growth of twin A with continued REDF and a biophysical profile of 6/10 in twin B (Ϫ4 for breathing and non stress test). The pericardial effusion in twin B appeared worse, so the patient was delivered by cesarean section at 28 weeks.
Twin B weighed 1230 gm, with Apgar scores of 6 at 1 minute and 9 at 5 minutes, and appeared plethoric and ventilation was difficult. His head circumference was 27 cm. The cord gases for twin B were as follows: Artery-pH 7.24; PCO 2 , 67.0; PO 2 Clinical Perinatal/Neonatal Case Presentation
The placenta was inspected and confirmed to be diamniotic and monochorionic. Twin B had a central cord insertion. Twin A had a velamentous cord insertion extending into a small portion of the placenta representing approximately 10% of the total placental mass. There was an artery-to-artery anastomosis seen on the surface of the placenta and an artery-to-vein anastomosis extending from the small to the large twin. Placental injections confirmed these anastomoses (Figure 1 ). Serial dissection of the cord also disclosed the absence of Hyrtl's anastomosis in the umbilical cord of twin A.
At 8 months of age both infants were developmentally normal.
DISCUSSION
This case represents an example of prolonged fetal survival associated with REDF. The time interval from diagnosis of REDF in the smaller twin to delivery was 15 days. Although this twin's neonatal course was complicated by prematurity and very low birth weight, the more severe complications associated with REDF, such as fetal or neonatal demise, did not occur. Regardless of etiology, the finding of AEDF or REDF is a warning sign of significant fetal compromise. Perinatal mortality rates in studies analyzing pregnancies complicated by AEDF or REDF are extremely high, ranging from 50% to 75%. 1, 2 In addition, the diagnosis of AEDF or REDF before 30 weeks' gestation is associated with a higher perinatal mortality rate than when diagnosed later and has a worse prognosis. Poor outcome in these pregnancies is often related to associated findings such as severe growth restriction, extreme prematurity, congenital abnormalities, or hypertension/preeclampsia.
Despite the grave outcome associated with REDF, there is no consensus in the literature regarding appropriate timing of delivery after diagnosis. Some investigators recommend immediate delivery, whereas others rely on standard obstetrical indications for delivery.
1,3-5 The finding of AEDF or REDF may be an early indicator of fetal compromise, as it often precedes abnormal findings on nonstress testing or the biophysical profile. 4 Although immediate delivery may not be indicated, all authors agree that intensive fetal surveillance should be initiated with strong consideration given to early delivery if antenatal testing is abnormal.
A successful pregnancy outcome despite REDF is rare. Ombelet et al., 6 noted three cases of REDF in singleton gestations in which one fetus survived more than 1 week until delivery and had a good outcome. The other two cases resulted in neonatal demise, and the overall perinatal mortality rate associated with AEDF or REDF was 61%. Karsdorp et al., 2 in a multicenter trial, reported a mean interval from diagnosis of REDF to delivery of 1 week, with an associated perinatal mortality rate of 75% in this group. More frequently, REDF is associated with imminent delivery and poor obstetrical outcomes. Woo et al., 3 in a case study of nine fetuses with abnormal Doppler flow, reported intrauterine fetal death occurring 3 days after detection of REDF in two cases. Eight of nine fetuses with AEDF or REDF in their study died.
In our case, REDF was noted at multiple sites in the umbilical cord of the smaller twin on the day of hospital admission. Subsequent studies performed 1 day later showed absence, but no reversal, of end-diastolic flow and then reappearance of REDF. This finding of intermittent REDF is unusual and could possibly be explained by the findings at placental examination.
Under normal circumstances, the resistance to flow in one umbilical artery equals that of the other. This equalization of pressures and resistances is made possible, despite different downstream vascular beds, by an artery-to-artery anastomosis within the umbilical cord near the point of entry into the placenta. This anastomosis was first noted by the descriptive anatomist Joseph Hyrtl, in 1870. 7 Absence of in a study of 100 placentas, found no occurrence of absent Hyrtl's anastomosis. There are no data available on which to base assumptions regarding the consequences of its absence on the outcome of otherwise normal pregnancies. Anatomic examination of the placenta from this case disclosed an artery-to-artery anastomosis between fetuses in the vascular tree of one umbilical artery, and an artery-to-vein anastomosis (A to B) in the vascular tree of the other. In addition, no Hyrtl's anastomosis was present in twin A. This vascular configuration would tend to produce different intra-arterial pressures within the two umbilical arteries of twin A. These differences may have been reflected in different flow velocity waveforms in the two arteries. Differences in pressures between the two arteries may have allowed adequate cotelydonary perfusion, and thus adequate fetal oxygenation via the flow through one umbilical artery despite the finding of persistent REDF in the other. In addition, the two separate interfetal vascular anastomoses may have allowed partial balancing of the twin-to-twin transfusion syndrome, ameliorating the eventual outcome.
In conclusion, this case represents a finding of REDF that persisted beyond the time period usually expected for such a morbid finding. The prolonged course is explained by the absence of an equalizing anastomosis between the umbilical arteries, Hyrtl's anastomosis, allowing essentially two separate and independent placental circulations.
